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Abstr  act 


The  purpose  of  this  study  is  to  determine  if  various  measures 
developed  from  financial  analysts  forecasts  of  earnings  for  f i  -  s 
can  be  exploited  in  predicting  future  bankruptcy.  The  analysis 
consists  of  two  majc~  parts. 

In  the  first  part,  four  properties  of  analysts  forecasts  are 
discussed  and  investigated!  forecast  level,  forecast  dispersion, 
forecast  error,  and  forecast  bias.  Tests  are  conducted  to  cet-r  i.  j 
if  there  are  systematic  differences  in  the  four  properties  far 
•^ailing  f  i  r  ms  as  compared  to  healthy  fi.rr.3  in  years  prior  t  _  t.i  v 
bankruptcy  of  the  failing  fir.  ie.  'ie.eral  stati  sti  cal  1  y  sign  if  :  c  .  n  •: 
differences  are  apparent.  Failing  firms  tend  to  be  associated  *. 
lc  er  * cr ecasted  earnings,  higher  dispersion  in  earrings  force  s  3 
t'-ltiple  •‘crec  r  ster  3,  greater  error  n  forecasts,  ■  ui  r. 

Cwf  i:.i;tic  forecasts.  D :  f  f  er  unco  _  between  four..  a.  -  ns 

*  ■  ns  in  jw  the  properties  chan  \-=,  br/h  within  .  e--s  -•  -d  *r  r  a 

a  1  .  '  •  1  10  ''pp  '  ntr . 

T  n  the  s-ior.ri  part  of  rhe  study,  me  res  ref  l  e  t .  ■  .  ‘  •  r 

p  pert:  --3,  and  how  they  chan.*®  o  er  tine,  are  ■  .se  *  t  c ;  -:u't  .  .f 
1  1  -•  g  * r  o.a  health.  1  r  ns.  T  c,-  ..nivar  1  ate  and  nuiti/.-r  . 

-r  -  are  '•*  ?.-  ~i  >  easn>  -s  r  -mr 

.•  a  -.1  ‘ es  ar  -  -to  it  -pr  e  1 1  •  '  a  n *  1  v *  mode  1  ,  wh  1  c  •  ,  ii 

all  '  . »  r.s  as  h  »r* ,  in  Irti  iy.u  .hin.j  betw~e.i  .y  up--  P-.  .  .  1 

i  ...la  - 1.  ■  1  1  *  ’ .  j  ^  --tji  t  .  .  oir  i|  t 

•  -*a  ,  - .  .  ■  ■  ■  ■  ,  .  .  - • .  •  a-  “  w  1  ,r 


ir,c;r;-J:tl  /  classified  b  /  the  naive  rule  (depend  >q  or.  tr.e  yea" 

P  :"i  ur  to  bankruptcy).  Combining  various  measures  in  a  multivariate 
approach  permits  improved  c l ass i f i cat i on  accuracy  in  particj,  i.- 
sit.  ationa.  T*-.e  general  conclusion  is  that  measures  developed  *  rp  i 
forecasts  of  earnings  do  re+lect  conditions  that  ar  e  a=so..a!  -J 
rtith  future  failure. 


•.•  ■.■  •.■  -.\N-  v\v .s.%  .•‘.v 


A.MALV3T5'  EAR:'  I.'iGS  FCEEEAG^S: 
dAT  I Z  CAT  A  3uUr.CE  “UP  FAILURE  PR. 


1 . 1  Introduct i on 

Corporate  bankruptcy,  failure  or  distress  can  result  on 
considerable  costs  to  management ,  investors,  creditors  and  custo¬ 
mers.  The  prediction  of  co'porate  failure  e>:  ante  can  provide  tre 
time  to  react  and  minimize  those  costs.  The  most  common  source  of 
information  for  assessing  financial  health  and  developing  models  to 
predict  failure  is  corporate  accounting  reports.  Several  'Ojs‘_ 
studies  have  assessed  the  ability  of  combinations  or  accounting 
ratios  to  predict  banlruptcy.  (See  Za.gren  C19S33  for  a  review./ 

There  are,  however .  several  weal  ness  in  the  use  cf  accounting 
data  to  predict  corporate  failure.  Accounting  data  is  produced 
only  periodically,  is  historical  rather  than  prospective,  and 
reflects  events  that  are  primarily  endogenous  to  trio  f :  '(  . 
Ac  counter  g  measures  are  sensitive  to  the  c.oic_  ot  ac-:c.i..i  „ 
prccedurec,  subject  to  "window  dressing",  and  inevitable  ■-  -r-,  i 
•  it  Jo  'Cross  firm  o  and  ind.s tries  a  a  *u  icticn  c-  ‘  r  ■  ■_ 

of  operations  and  technology.  In  addition,  because  of  into-  1- 
tionship_  between  measures,  researchers  have  found  that  lnci-iii  i'. 
fj'.f.  ;  r.-  e  inconsistent  predictors  across  tests  and  samp .  =  - . 

.a  s' to  ...  .-u'-L  sStii  the  uoe-uln.-cs  o  >.  r-r  ~-»r  ■  . 


;  .a  <.r  cc.  1  Or 


f ...  t  !  or  >  • ,  at .  e  l  i . n  1  .  i  n  o 


Jiv  ting  mat  ion,  spec  i  f  i  cal  1  y  ♦  mar  i 


an  a  i  v  s’-  s  ♦  or  - ,• 


f  r  r  -4 


Earnings 


are 


considered  by  investors  and  analysts  tc  oe  a 


Vj 


preferred  e<pectat i onal  data  item  (Charge  and  Most  C 19801)  and  nave 
the  greatest  information  content  of  various  accounting  variables 
(acnedes  C 19741);  thus  there  tends  to  be  special  xopcrtance 
attached  to  the  information  reflected  in  earnings.  Various  studies 
of  financial  analysts  forecasts  of  earnings  have  been  conducted 
'See  Givoiy  and  Lakonishok  C 19841  for  review).  Several  qualities 
of  FfiF  suggest  their  usefulness  as  an  information  source  and  thc-:r 
potenti  al  ability  to  aid  in  failure  prediction.  FA-  taid  •.  o 
•octperfcrm  mechanical  models  based  on  past  historical  earning*  -■ 
predicting  future  earnings  (Barefield  and  Comiskey  C 19751;  Ceil  ins 
and  Hep  wood  119801;  Fried  and  Gi  voly  C19Q21).  This  super  i  -r :  r  is 
*iure  pronounced  in  years  where  there  :  s  a  turning  pom.,  in  the 
>j;.:  nr'g:>  trend  'Barefield  ■  rc  Garni  sk  sy )  .  FAF  aepeir  entl  _c  •  •  * 

inf  or  -nation  not  captured  by  historical  trends  in  earn  i  nos  F  -  :  *-<•: 
_  3.  ■  oi  ,  i  end  may  _»f  1 .»«  t  ir.  le  i  nf  or  m.itic. «  >  •'1c  c  .•  1  ;>  - 

Aj  inky  a  C  19821).  Analysts  revise  their  forecasts  in  response  tv 

information  contained  in  quarterly  earnings  announcement  a  Br  ow  i 
and  4j ;ef f  Cl -791)  but  the  trend  of  FAF  is  smoother  than  r-c*  a. 

7-  ield,  Jyck  nan  a..d  L.*i  •  ni  s!*ol  r  4781  >  >  c  .  g  ■  ■  ?  t 

•I.  separate  a  permanent  fro,:.  a  tempor  ary  compere’  ;  o 

rep  jr  ted  carni  igs  numbers.  Studies  have  indicated  an  a -.so  i.tij: 

■  :  1  i  r  . i  3  or,  c  ;  •  FA'-  w-.  th  prices  •  <v:»i  der  h  *  •'  1 


Nor ean  Cl 9351). 


C  ri  LItc.  J,  Sr'.'na,  rOStSf  if. 

trading  atr its^ies  using  FAF  and  revisions. in  FAF  indicate  that 
have  information  content  for  the  securities  market  (Givoiy 
Lakoni shck  C 19803,  Abdel -khal i k  and  Ajinkya).  Furthermore , 
appear  to  be  a  mere  adequate  surrogate  for  the  securities  ms 
earnings  expectations  than  are  naive  predictions  based  on  his 
ical  earnings  (Malkiei  C 19703,  Malkiel  and  Cragg  C 19703,  Fried 
Givoiy  C19S23).  Collectively  these  findings  indicate  that  FAr 
3  -sef»..'i,  cocprehensi  ve  piece  of  information  which  ref  1  set  m 
maticn  exogenous  to  firms'  accounting  systems. 

If  particular  interest  in  the  context  of  bankruptcy  p r- 
tier  are  measures  of  risk  derived  from  FAF.  The  error  in  e\rr 
forecasts  has  been  shown  analytically  to  be  an  appropriate  i r d 
tor  of  uncertainty  (Cukierman  and  Givoiy  C19323).  The  diaper 
jf  forecasts  across  anal  /sts  and  the  unpredictability  o->  = 

sn  shown  empirically  t-:  be  associated  with  trad:  tier.  •! 
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ji'ers:  r  s.u: 


;r  j  o  =•  f  a  .  which  1  5  hi  stc-ricil  . 


ot  i • » formation  pr iaari  1  .  en-iogancus  to  the  -firm,  subject  cx-'t: r- 
ding  influences  such  as  manipulation  and  the  choice  of  accounting 
procedures,  and  provided  only  per i odi cal  1 y .  Financial  anal /sts 
forecasts  are  prospective,  reflective  of  a  broad  i  rvf  urmat  i  cn  out, 
■and  pro.ided  and  revised  in  a  timely  manner.  FAF  car.  be  expeccej 
to  reflect  iiucro-economic  events,  industry  expectations  and  firm- 
specific  non-accounting  information  <e.g.  contracts,  order  back¬ 
logs,  capital  expenditures':  .  Resear  ch  has  indicated  that  F-F  an:: 
risk  measures  developed  from  FAF  have  useful  information  content. 


1 . 3  Cb  j  ect i ve 

The  objective  of  this  study  is  to  empirically  investigate  the 
potential  usefulness  of  measures  developed  from  financial  analysts 
forecasts  of  e-mings  in  predicting  corporate  bankruptcy .  :n 


.oner al  th 


cr  nil:  . 


Or  used  is  to  .dsntifv  a  s>airole  of  f.-.ileu  f  . 


md  a  matched  sa,,-.jle  of  nun-failed  f  i  rms  (Secti  on  2),  to  c-c^-:o 


-■-u_  p 


>♦  analysts  earning: 


to  investigate  if  the  measures  differ  sys temat i cal i y  oetween 
failing  and  healthy  firms  (Section  3/ and  to  test  the  aLi’it/  o- 
the  measures  to  cJiscr  imi  ,‘t  j  between  the  two  groups  of  firms  <3o_- 


2.  Data  and  Sanmie 


t*  I* 


«K 


Insti  tut  1  cp.  a 


1  Brokers  Estimate  Systsm  (IEES)  pubiis.'vrC  tv  L.r:.  , 
Jones,  and  Ryan,  a  New  York  based  brokerage  Firm.  (An  hi  stories* 
summary  data  tape  covering  each  month  from  January  i?7i  through 
July  1935  was  made  available  by  Lynch,  Jones,  and  Ryan.)  Earnirc  s 
Forecast  data  For  4305  firms  were  available  cn  the  1103  tare, 
Howe/e-,  the  period  covered  on  the  tape  for  individual  firms  '-ang  -»d 
frem  one  month  to  the  maximum  possible  nine  years,  six  months. 

IBES  contains  summary  statistics  related  to  annual  earnings- 
ps~  sha‘-s  forecasts  up  to  two  years  prior  to  the  announcement  cf 
the  actual  earnings  number  from  multiple  forecasters  who  report 
their  predictions  tc  the  IDES  service.  Each  month  IDES  provides 
information  cn  the  mean  estimate,  median  estimate,  high  estimate, 
low  estimate,  standard  deviation  of  estimates,  number  of  uow-.ro 
revisions  since  the  previous  month,  number  of  downward  revisions, 
as  well  as  various  other  data  such  as  monthly  stock  price  od 
adjustment  factors  related  to  stock  splits. 

2 . 2  Sample 

~~.VJ  lode:  cf  Corporate  Chances  and  tne  Na  1 1  Street  .7  a. 


Index  were  reviewed  for  the  period  January  1977  through  Septer.be' 

1 9S5  to  develop  a  list  of  firms  declaring  bankruptcy.  The  list  w  a 
crcss-r ef erenced  with  Firms  on  the  IBES  data  tape.  IBES  contained 
a  'or  CG  bar.,  c  p  •  Firms,  but  3C  firms  were  ureop  ad  c  t 
period  of  data  coverage  cn  IBES  was  following  bankruptev  u?  uec  iu »e 
the  number  of  months  of  data  coverage  was  too  short.  The  tarsi  a 


■  p  c  ^  ^  •  r  f  X  /-  T7  ,  r  .  |  1  ;  i  ‘  « 


.  .  '.he  V.  . L : U  1  l  -1;  d-,  '  ' 
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c 
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-eauing  Li.S.  Career  at  i  ons .  eacn  bankrupt  -firm  was  matched  w,  • 
non-bankrupt  firm  from  the  same  industry  (three  digit  =1C  _e-.. st¬ 
and  of  approx i matel y  the  same  size. 

Matching  on  industry  is  desirable  to  control  for  mdustrv 
characteristics  and  conditions.  Forecast  uncertainty  may  fc  = 
related  to  industry.  Furthermore*  information  events  may  nave 
industry-wide  implications  leading  to  industry-wide  revisions  i 
earnings  forecasts. 

Matching  on  size  is  desirable  because  size  is  associated  wit." 
risk,  probability  of  bankruptcy,  analyst  attention,  and  most 
likely,  the  number  of  sources  from  which  consensus  forecasts  an,: 
summary  statistics  on  the  IBES  tape  are  developed.  Using  atm 
assets  as  a  measure  of  size,  33/1  (42 V.)  of  bankrupt  firms  were 
larger  (smaller)  than  their  non-bankrupt  matched  firm.  Using  tot*’, 
sales  as  a  measure,  50V.  of  bankrupt  firms  were  larger  than  their 
r.cn— bankrupt  match.  Both  parametric  (t-test)  and  n0n-p5ra.net.-:  : 
<  wi  1  co.' on  sign  rank)  tests  revealed  .no  significant  different  e  m 
•r  is-  size  between  ban;  rupt  and  non-bankrupt  groups,  so  tin  1.. :  *  ah 
process  was  apparently  successful. 

The  63  matched  pairs  represent  the  maximum  sample  available 
For  the  analysis  conducted.  However,  data  far  each  firm  was  not 


i  *  *  ,  C*  J  ..  c 


\  *HE3  for  each  month  =nd  .ear  of  the  test  p:ri  ! 


>d  Ji  ti  on,  in  cone  months  where  data  was  available,  I  BUS  inch  da 


fores ast 


only  one  analyst  while  certain  measures  used  :n  tie 

• :  and  \r  d  do-.-  inti  on  c  .'ul  ti  pin  forecasts)  r;;  .• 


s.. -mi  ce.  ’'.inter,'. .inn  1/,  many  o  u  : 


Matching  on  fiscal  year -end  (would  perhaps  be  desirable  c  z 
was  net  possible  without  a  great  reduction  in  sample  size.  E  ts 
■for  each  -firm  in  a  given  matched  pair  were  however  taken  tram  re 
same  fiscal  year.  Within  a  given  year  there  is  substar  t  .  a 
evidence  that  the  properties  of  analysts  forecasts  change  as  t - a 


year-end  approaches.  For  erample  forecasts  tend  to  become  more 
accurate  as  the  end  of  a  reporting  year  approaches.  However,  cata 
in  the  study  is  anal  /zed  in  "event"  time  rather  than  "ezie-d.-r 
time,  which  minimizes  any  problem  associated  with  firms  having 
different  fiscal  year  ends. 

2. 3  A  Word  on  notation 

Notation  used  in  the  study  also  refers  to  event  time.  Two 
events  are  of  importance:  the  year  in  which  bankruptcy  is  nee  la- 
for  the  bankrupt  firm  and  the  month  relative  to  fiscal  ye  -r 
within  any  veer.  The  notation  used  treats  bankruptcy  as  ti  e 
"zero"  and  counts  bee'  wand  in  time  such  that  both  years  a~t:  ~c 
increase  as  the  time  before  bankruptcy  or  year-end  increases. 

::s-'c  ;5  the  year  in  which  bankruptcy  is  declared  for  a  baniru 
firms  hand  the  corrssp  :ndi  ng  f  i  sc  :  1  year  for  the  corn  e  er.  one  i  • 

*•  •;  ;  a  n  >  "  pair)  .  fear  or  e  is  the  i  <  ;n  a 

tmrr.sdi  /.  '*  :•!  .■  prior  to  the  year  in  wh  i  ch  bankruptcy  is  o  ac  t «-  •*■  . 
di  th  ■  if.y  given  fiscal  -oar,  month  zero  is  the  last  month  i  i 


on.  Tests  sr;  preserted  fcr  two  years  prior  to  ban- -upt ; , 

three  month  intervals  cor'-esponding  to  the  end  or  quarters. 

3.  Properties  of  Analysts  Earnings  Forecasts 

3.  1  Measurement  of  Properties 

Four  properties  of  analysts  earnings  forecasts  were  investi¬ 
gated:  1.  The  average  (mean)  forecasted  earnings  provided  bv 

Forecasters  (available  on  IBES) ;  2.  The  accuracy  in  forecasts  wher 
compared  to  actual  earnings;  3.  The  bias  in  f orecasts ( whether  they 
under  or  over  predict  actual  earnings)  ;  and  4.  The  dispersion  i  •, 
forecasts  across  multiple  forecasters. 

First,  measures  to  reflect  the  four  primary  properties  c+ 
interest  were  constructed  as  follows: 

A 

Mean  Forecast  =  ME  =  Ytm 
Forecast  Error  =  EPF  =  |  Y*m  -  Yt| 

Forecast  Bias  =  BIAS  -  -  Yt 

Forecast  Dispersion  =  SD  =  Standard  deviation  ct  .? 

for  year  t  at  month  m  across 
multiple  f orecasters. 

Where: 

A 

Ytm  =  Mean  Forecasted  EFS  for  year  t  provided  at  month  m. 

Yt  =  Actual  reported  EPS  for  year  t 

t  1  or  2  (your  <3  pr  •  or  to  bankruptcy) 

■I.  ~  ci,  ^  ‘months  pr  i  v  to  \  e  <r  e; , : 


«*^  v-'uv'iA-vy  .i  v  .v.1' . 
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of  the  properties  taken  at  two  points  within  a  year  was  computed. 
For  example,  the  change  in  mean  -forecasted  earnings  (MECHG)  between 
the  forecast  at  year  end  and  at  months  earlier  in  the  .-ear 
determined  as  follows: 

fECHG  =  MEt.o  -  riEtm  Where  m-3 , 6  or  9 

Analogous  measures  reflecting  the  intra-year  change  in 
error  (ERRCHG)  and  in  forecast  dispersion  (SDCHG)  were  developed. 
(The  intra-year  change  in  forecast  bias  is  mathematically  eqa. ta¬ 
lent  to  MECHG  and  thus  is  not  considered.) 

Third,  to  re  1 1  set  hew  properties  charge  acc  as  3.  -  c  si  •  . 
/ears  (inter— year  trends),  the  difference  tetweer  measures  o  ■ 
prope-  Lies  taken  (at  the  same  r.crt’:  ■>.'  in  successive  -u.  ^  -  :• . 
computed.  For  example  the  trend  in  mean  fo-  ecasted  ear  mr--.- 
(HETRND)  was  determined  as  follows: 

KETPND  =  MEt«  -  Where  t  =  1  or  2 

An  :- ;  ogou-s  •"•a  a  suras  -  ef  1  acting  inter — .  e.-r  tr--  ds  in  - 
‘ERRTRND )  ,  forecast  bias  (BTRND)  and  forecast  dispersion 

were  developed. 

7.2  3 .  e.if  i  y_i  -j.  of.  _I  da/Vi1 

(n  general  thr  -e  :•  **e«it  i  ci-s  ar  v  add,  e-  :  r  -  -  , 

't 


avs’.eiM’.i':  d :  f  r  jrer.ce?  i the  four  proper  t 1  as  o-  in  .ei  es.  ci'.  vi- 
tailing  and  healthy  f  lriite''  Are  there  systematic  group  di  f  r  venori 
in  haw  the  properties  change  within  a  forecast  year"’  Are  there 
systemat ;  •_  group  differences  in  how  the  properties  change  across 
forecast  years'^  Group  means  for  each  of  the  measures  at  1  .ceres, 
and  r. on -par arnetr  1  c  wilco.cn  tests  of  significance  of  the  difference 
in  group  means  are  presented  in  fallowing  tables. 

3.3  Mean  Forecasted  Earnings 

0  e  obvious  p'.  ace  to  look  for  differences  between  tailing  sic 
healthy  firms  is  simply  in  the  level  of  future  earninqs  predicted 
c  ar  firms  in  each  group.  A1 though  low  earnings  do^s  net  1. 
bankruptcy  and  high  earnings  does  not  insure  health,  one 
expect  some  relationship  between  the  level  of  earnings  and  the 
probability  of  future  failure.  Wh . 1 e  reported  earnings  may  cor  tain 
1  :i 'a-- aati  or  relevant  to  distinguishing  between  groups,  -c-ecaot- 
earr  1  .  -•*  *  future  lock  i  rq  and  ocr.  sequent  l  y  ha  -e  tne  p  0  .  =•  c  -  .  a 

"  e -t  \  - :  *  ;  -g  aspects  of  f  1  'n  health  that  have  not  yet  beet  r@i  isc-.ij 
“  rep  ct.cd  e  r  n  1  n  a  . 

Table  1  shows  highly  significant  test  results  related  to  tne 
level  of  forecasted  earnings.  Several  findings  of  note:  Fir , 
ioci.i  .g  at  ME ,  for  all  months  within  a  forecast  year,  for  bo*  n 

■-ire  *-r  ip  *«.  ptov,  3.  ;r-  .  •  *  cant  1  \  ;  c.-er  *•  :  a 

predit^ed  for  t.ha  failing  firms. 

Sri  and,  lr.o-  i  ng  at  11CCMG.  negati  »e  '.allies  indicate  a  de**  lire 
•  h -•  i  ••  -1  -f  f  -  :•  ,t  d  e  ng  ..  s  ye -r  -r.  !  ippr-  rhe  .  *  '■%  - 

•  r  ..  ,  t  .  f  i  .  u  :  !  c  |l  »  .  •  •>»_,<  '•  *  1 1  .*  f-ilir  )  '.1  r  r  . 
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II 


VARIABLE 

ME 


METRND 


MECHG 


TA5LE  1 

MEAN  LEVEL  OF  FORECASTED  EARNINGS 


GROUP 

MEANS 

WILCOXON 

YEAR 

MONTH 

FAILING 

HEALTHY 

7 

1 

0 

-.86 

1.57 

-6.  17 

.OOO 

3 

-.27 

1.77 

-6.  15 

.OOO 

6 

.44 

1.95 

-4.91 

.000 

9 

.88 

2.02 

-4.23 

.000 

2 

0 

-.81 

1.69 

-4.94 

.OOO 

3 

.07 

1.87 

-4.25 

.OOO 

6 

.58 

2. 10 

-3.36 

.OOl 

9 

1.24 

2.  14 

-2.99 

.003 

1/2 

0 

-.08 

-.03 

-3.85 

.OOO 

3 

-.07 

-.01 

-2.51 

.012 

6 

-.11 

.01 

-1.42 

.  155 

9 

-.42 

.03 

-1.78 

.075 

2/3 

0 

-1.46 

-.09 

-3.07 

.002 

3 

-1.  10 

.04 

-2.80 

.005 

6 

-.85 

.05 

-2.68 

.007 

9 

-.57 

.09 

-2.39 

.017 

1 

0/3 

-.72 

-.  19 

-2.99 

.003 

0/6 

-1.34 

-.29 

-3.75 

.OOO 

0/9 

-1.89 

-.38 

-4.54 

.OOO 

2 

0/3 

-.89 

-.  17 

-3.71 

.COO 

0/6 

-1.51 

-.27 

-3.66 

.000 

0/9 

-2.28 

-.35 

-3.46 

.001 

1 1 
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Fcrrcasts  in  general  could  tie  optim: 


and  ra^jira  J.>nwar d  revisions  if  general  economic  conditions  <;erc- 
deteriorating.  The  -fact  that  the  measures  are  taken  in  years  just 


p-ior  to  bankruptcy  for  the  failing  firms,  coupled  with  the  fact 
that  bankruptcies  increase  in  times  of  overall  economic  stagnation, 
is  consistent  with  those  years  being  periods  of  optimistic  fore¬ 
casts  even  for  the  healthy  firms.  Despite  the  declining  earnings 
forecasts  for  both  groups,  the  MECHG  tests  indicate  significantly 
greater  intra-year  declines  for  failing  firms. 

Third,  looking  at  METRND,  it  is  also  apparent  that  the 
failing  firms  exhibit  a  downward  trend  in  earnings  forecasts  across 


*ar  =  ,  which  is  not  exhibited  by  the  healthy  firms. 


he  t e - r s 


suggest  that  measires  reflecting  forecasted  earnings,  and  changes 
in  forecasted  earnir.qs  both  within  and  across  years  may  be  poten¬ 
tially  useful  in  distinguishing  failing  from  healthv  firm s. 


T.4  Acc-tracv  -  forecast  Error 

rest  i  r  /est :  y.ti  on  s  of  the  accuracy  of  ar.  i .  .  s  r-  s  t  zr  "C  -  t  . 
(see  Givoly  and  Lakcnishok  C 19841  for  a  review)  heue  generall. 
focused  on  two  questions:  Are  analysts  forecasts  more  accurst-? 

than  forecasts  from  'mechanical  models’’  And  how  do  analyst'^. 

r.  r  recast  r  -o.  n  -r--»  t  s  r.  ■<  >  \  ?n  ?ut  J  r  ?c  «.  '  c  .  u  2  t  >  u  -  .  • 
corpuri  ,g  analysts  for  et  ash  »  with  to  re:.,  s  from  n.asu’’ju  i  .  e  . 
m  1  models  tn-e  oc  _  .•  .  i  oi .  a  i  1  .  b*.-en  ct.ntr  idle  tor  • .  u  i  i  > 


1  n  : 


t  jr  c  • . 


.  t  o-~r  *  cr 
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men  t .  Thgai  riiui  L 3  ar  e  aat  sc.'prisirg.  Oi  a  would  a..(_ect  a-ui'  a  . 
to  out -per form  mechanical  models  ^1  ven  the  wider  information  sec  o- 
which  analysts  ray  rely.  Likewise,  one  would  met  be  su-  pr .  s<-  J  ; 
the  essentially  similar  performance  between  analysts  and  ii.ir  • 
given  their  similar  information  sets  and  the  i--ceritj.es  *  ir 
management  to  provide  information  to  analysts  (Ajim  7d  and  L-ift 
C19843).  The  objective  here  is  to  test  for  systematic  differences 
in  aral  ,  st  arrurai  between  failing  and  health/  f  1  '*  <r-  3 . 

Table  2  provides  test  results.  Forecast  errors  •E.-R,’  are 
cor  =  ;  stent  1  y  significantly  greater  for  failing  firms  -t  tdth  ,  -  a 
prior  to  bankruptcy,  regardless  of  the  month  in  which  tne  *:ra:  u; 
is  made.  This  is  consistent  with  the  argument  of  cu1  ierr.--  n  - 

Givoly  Cl°821  that  forecast  errors  reflect  risk.  Fast  research  ru5 

i'dicatsd  rhaf  forecast  errors  f  ?rd  fa  decline  (,.<=.  .  c  - 

...  :i-rac/>  as  y  ri'-o'ri  vfroachas  <e.g.  'Ire.-.  Onri-s-  ?  •  :  ■ 

r  17247’.  Incremss  ng  accuracy  1  -  e  .  1  lent  in  f  h  e  pr  ••  •>*  >.t  v  :  ' .  v  *  .r 

Z  f  ■»  1  ’  in  j  a.--  f  -  -  .  '  -i  ,iia  4  ‘  .-■*  1  :  n  -  -  '  1 

me  see  ^  .  This  is  e  pec  ted  =1  icj  more  and  be*  t  er  m*c  n  r  i  -  - 
b  j.<  ~  s  av-ai  1  a.  1  ?  as  f  he  peri  od  p  -  ogre  s  w.  F-irmi  a  st  e-.-rr  ,, 
h --'...ev  .?r  ,  -ra  assoc  1  at  ?o  <;  th  rim-  r.r.  d  nccrtai  it  v .  F  ar  *!  #  *  ..  ;  ;r  . 
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TABLE  2 


FORECAST  ERROR 

GROUP  MEANS  miLCQXQN 


VARIABLE 

YEAR 

MONTH 

FAILING 

HEALTHY 

i 

a 

ERR 

1 

0 

4.  17 

.40 

5.97 

.ooo 

3 

S.  16 

.35 

3.46 

.ooo 

6 

6.63 

.72 

3.93 

.ooo 

9 

6.66 

.89 

6.01 

.ooo 

2 

0 

1.40 

.43 

3.27 

.  OOl 

3 

2.07 

.58 

3.86 

.ooo 

6 

2.  10 

.63 

3.31 

.001 

9 

2.97 

.75 

3.00 

.003 

ERRTRND 

1/2 

O 

3.  63 

.03 

2.92 

.004 

3 

4.11 

.08 

1.68 

.093 

6 

3.00 

.21 

1.74 

.082 

9 

4.22 

.30 

1.83 

.064 

2/3 

0 

.07 

.  14 

1.23 

.218 

3 

.11 

.21 

-.48 

.632 

6 

.06 

.03 

-.03 

.977 

9 

.83 

.05 

1.02 

.309 

ERRCHG 

1 

0/3 

-.87 

-.  15 

-.79 

.427 

0/6 

-1.81 

-.33 

-2.94 

.003 

0/9 

-2.01 

-.50 

-3.37 

.001 

2 

0/3 

-.64 

-.  13 

-3.  1  1 

.COi 

0/6 

-1.01 

-.  19 

-2.48 

.013 

0/9 

-1.86 

-.30 

-2.54 

.Oil 

1  1 


I 


b’k 
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i  s  me  'room  zr  i  'pro-/ err: ant as  r.ew  :  nt  x.naticn  arriv-s-  t  .  g-  - 
cu:  the  vear .  The  larger  forecast  errors  for  failing  firms  may 
allow  for  greater  improvement  and  thus  greater  decrease  in  forecast 
errors.  These  two  arguments  suggest  competing  reasons  for  sv sterna - 
tic  group  differences  in  intra-year  changes  in  forecast  accuracy. 
The  later  reason  apparently  holds  in  the  sample.  ttECKB  measures 
are  si gn 1 f 1  cant  1 y  more  negative  for  failing  firms,  indicating 
greater  improvement  in  accuracy.  ERRTRND  measures  on  the  other  hand 
a'-e  larger  for  failing  firms  (in  year  1)  indicating  increasing 
error  and  less  accuracy  across  years.  This  is  consistent  with 

i  creasing  •■isk  as  bankruptcy  approaches  being  reflected  : 
increasing  forecast  error. 

3.5  Forecast  Bias 

If  forecasts  are  rational  (Math  C19613)  they  should  be 
unbiased.  While  forecasters  cannot  be  e.  pec ted  to  or uO : c t  w: t 
vr'^r,  rational  +■;  ec  o.ers  she  aid  m  general  ae  aole  to 
wit-cut  s  .  stem-?  1 1  ;  :rror.  Consistent  systematic  errpr  v..;u;  j  f 

i  .  .  ,i  y.  wi  •  it  .  i!  •  /  s  i  t  •-  r  a  i  -,p  •.  \  t  c  ■  ec  irf  r  r  -  ■  ■  .  < 

the  inf  or  i:  -ti  on  lr.  past  forecast  errors  to  improve  furore  fo-e- 
r«sts.  Unbiased  forecasts  i  mp  1  /  that 


5t  i  id i  -as 
r  1  hVlt  ,  m  l 


Actual  -  Forecast  *■  e 

* :  i  •  r,  ---  -  rt  *•  i  :'•'*!  <:  p  -?i  t-H  :  nu  . 

b  i  Cr  1 1  ph  •  i  el  cl ,  Dye -man  and  Lai  oni  sho-  i  I  .  3;  -  i 

Mill  i  el  and  Cr  *gg  t  1  )  h.ve  e;  ami  ned  in.il  w. 
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TABLE 


FORECAST  BIAS 


GROUP 

MEANS 

WILCOX 

ON 

VARIABLE 

YEAR 

MONTH 

FAILING 

HEALTHY 

7 

<U 

BIAS 

1 

0 

3.93 

.00 

4.69 

.ooo 

3 

5.09 

.  18 

5.53 

.ooo 

6 

6.63 

.27 

6.22 

.ooo 

9 

6.66 

.36 

6.29 

.ooo 

2 

0 

1.03 

.  17 

2.97 

.003 

3 

1.86 

.33 

4.06 

.ooo 

6 

2.05 

.43 

3.92 

.000 

9 

2.87 

.50 

3.  18 

.002 

BTRND 

1/2 

0 

3.99 

-.07 

1.89 

.058 

3 

4.37 

-.07 

1.46 

.  145 

6 

5.08 

-.07 

2.  14 

.032 

9 

4.36 

-.04 

2.37 

.018 

2/3 

0 

-.17 

.07 

-.44 

.661 

3 

.10 

.22 

.55 

.584 

6 

.  18 

.25 

-.  10 

.921 

9 

.90 

.24 

.26 

.792 

i 


The  -finding  o-f  no  systematic  bias  is  consistent  with  rational 
forecasts  and  with  the  proper  processing  and  utilisation  of 
information  available  in  the  past  realizations  of  earnings  and 
forecast  errors.  The  immediate  concern  here  is  whether  there  is  a 
difference  in  the  bias  of  forecasts  between  healthy  and  failing 
f i rms. 

Results  for  bias  tests  are  in  table  3.  Note  that  grcuo  means 
for  BIAS  for  both  the  failing  and  healthy  firms  are  consistent../ 
positive,  consistent  with  the  tendency  toward  an  upward  bias 
(overestimation)  cited  by  Givoly  and  Lakonishok.  T-tests  (rot 
reported)  indicate  that  the  bias  is  significantly  different  from 
zero  for  the  failing  firms  but  not  the  healthy  firms.  tors 
importantly  the  bias  for  failing  firms  is  significantly  greater  fe¬ 
tes  -ailing  firms,  rsg-rrfless  cf  the  month  within  thn 
year.  Measures  of  the  trend  in  bias  (BTRND)  from  year  2  tc  year  1 
are  significantly  higher  for  failing  firms,  indicating  increasing 
o/erastimation  of  earnings  as  bankruptcy  approaches. 

I  •  u  T c  :_e  ;  .-y  t  D  i  ap  er  3  i_c " 

Previous  research  has  investigated  the  dispersion  across 


analysts  forecasts  as  a  measure  or  indication  of  uncertainty  . 

Cul  i  arriin  -«nd  Givoly  r  1 993  3  profit  a  model  i  r.  -«hich  ‘  t  ;■  o:  •.  r  ■:  i 

O  *  fir  >C  Ilf  --  •'  ji  •  S  .  “r  -i  is  p  ail  V  1 1  .1  ;n  <  t  •  t 
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TABLE  4 


FORECAST  DISPERSION 


GROUP  MEANS  WILCQXQN 


VARIABLE 

YEAR 

MONTH 

FAILING 

HEALTHY 

Z 

a 

3D 

1 

0 

.  66 

.22 

3.  10 

.  002 

3 

.49 

.23 

2.94 

.003 

6 

.44 

.25 

3.38 

.  00 1 

9 

.44 

.24 

2.29 

.022 

2 

0 

.  66 

.  19 

2.01 

.044 

3 

.43 

.25 

2.50 

.013 

6 

.29 

cr 

1.69 

.  092 

9 

.31 

.29 

1.18 

.238 

SDTRND 

1/2 

0 

.29 

.05 

1.92 

.  054 

o 

.  17 

-.02 

2.67 

.  003 

6 

.21 

.02 

4.08 

.  000 

9 

.  16 

-.04 

2.45 

.015 

2/3 

0 

.50 

.05 

.32 

.752 

3 

.  18 

.07 

1 . 20 

.231 

• 

6 

.  05 

.02 

.  56 

.573 

9 

.  12 

.  1 1 

1  . 

.  163 

3DCHG 

1 

0/3 

.09 

.  00 

-.  44 

.  662 

0/6 

.22 

-.03 

.31 

.757 

0/9 

.28 

- .  00 

.  82 

.4  14 

2 

0/3 

.25 

-.05 

.  34 

.731 

0/6 

.  42 

-.04 

1.78 

.  074 

0/9 

.49 

-.  10 

1.81 

.  069 

18 
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ci  spar  si  on  o;  tre  distribution  cf  s.pected  earnings  and  znara  •  :r  a 
with  the  cross-sacti onal  error  in  -forecasts.  Empirical  evidence 
supported  their  model;  measures  o-f  dispersion  were  positive!/ 
associated  with  measures  of  forecast  error.  Results  -from  El  ton. 
Gruber  and  Gultekin  C19341  also  document  this  relatior.sr,  ip  , 
Cukiarman  and  Givoly  argue  that  the  cross-sect ional  error  ;n 
earnings  is  the  empirical  counterpart  of  uncertainty.  Dispersion 
of  earnings  forecasts  have  also  been  found  to  be  associated  with 
traditional  risk  measures  such  as  beta,  the  standard  deviation  of 
returns  and  earnings  growth  variability  (Givoly  and  Lakonishok 
C19333./  The  purpose  here  is  to  determine  if  measures  of  disze*'- 
sion  differ  systematically  between  failing  and  healthy  firms  as 
bankruptcy  approaches.  The  implicit  assumption  is  that  far atist 
dispersion  measures  may  reflect  risk  that  is  ultimately  manifested 
in  bankruptcy. 

Given  that  dispersion  may  reflect  uncertainty,  one  woi.  i 
hypothesize  greater  dispersion  for  failing  firms  and  increasing 
di  so  .-••a  ion,  both  within  and  across  years,  for  foiling  *  i  -  ns , 
(Tests  using  alternative  measures,  such  as  the  range,  variance  and 
coefficient  of  variation,  were  conducted  with  similar  results.) 

Tests  for  group  differences  in  SD,  reported  in  table  4,  show 


si gni ? i car 

,My  a 

neater  ui spers 

i  on  frr 

failing  firms  r h no  H : 
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two  years 

pr  i  or 

to  bankruptcy 

(year  2, 

month  9  excepted). 

Ct-rer  - 

v i n  g  the 

group 

means  for  SD 

within 

each  year,  there  is  a 

qensrai 

t  -r.dcncy  fcr  d  1  -per  si  -on  t  *  i  -.memo  r  or  failing  firms  .-r-' 
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L  3sts 


indi cate 


that  this 


<al  thou  jh 

difference  is  not  generally  si  gn  1  f  i  cant )  .  Tests  or;  SD  TuND  indicate 
significantly  greater  increase  in  dispersion  -for  tailing  -firms  trn 
year  2  to  year  1.  Again  this  is  consistent  with  impending  -failure 
increasing  uncertainty  and  being  reflected  in  greater  dispersion  or 
forecasts. 


4.  Tests  of  Pi scr i mi nat i on 

4. t  Measures  used 

The  previous  results  indicate  that  there  are  group  differen¬ 
ces  for  each  of  the  four  primary  properties  of  earnings  forecasts 
in  years  prior  to  bankruptcy,  and  group  differences  in  how  those 
properties  change  both  within  years  and  across  years.  The  question 
here  is  whether  measures  of  those  properties  and  their  changes  car. 
be  exploited  to  predict  future  bankruptcy.  For  each  year  (  1  jtr  2 


approaches.  Sines 


measures  taken  at  different  aonths  wi thin 


tend  to  be  highly  correlated  for  a  given  -firm,  use  of  measures 
developed  at  months  different  -from  those  selected  could  be  expected 
to  lead  to  similar  findings. 

4. 2  Univariate  Analysis:  Cl assi f i cat i on .  Verification  and 
Fredi cti on 

As  a  first  step  toward  using  forecast  information  to  p.-ej;':: 
failure,  a  univariate  analysis  was  conducted.  The  approach  used 
follows  Beaver  (1966).  The  procedure  is  straight  forward.  Samp  Is 
firms  were  rank-ordered  independently  on  each  of  the  measures  of 
interest.  The  rank-ordered  values  for  a  given  measure  were 
visually  observed.  A  cutoff  or  threshold  value  of  the  measure  was 
selected  to  divide  sample  observations  into  failing  and  health/ 
firms.  Cutoff  values  were  selected  that  minimized  the  percentage 
of  firms  mi scl assi f i ed.  Results  using  measures  from  year  1  an d 
year  2  are  provided  in  the  top  part  of  tables  5  arc  6,  ■'-r.pe-:- 
t  i  /el  y. 

Five  items  relating  to  errors  i  .*  classification  are  trcv; 
under  the  "classification"  column  in  the  tables:  The  type  1  error 
is  the  percentage  of  failing  firms  mi  sc  1 assi f i ed  as  healthy.  The 
2  error  is  the  percentage  of  healthy  firms  mi  scl  assi  f  i  ed  as 
'  cling.  The  average  error  is  a  weighted  average  o+  the  ty  p-  l  --r.  i 
t  •  -  *  2  sr  -  or  s  and  th..o  represents  tne  o'-era.l  da-sif  ,r.i.  r  •• 
rate.  The  percentage  in  the  Naive  column  is  provided  as  a  bench- 

the  t  r  •  *<;.  ,f  ■  ■  r_  .  e 

!■/<:  :  L  1  .  ,  .  .  f  . 


T,.?rl  for  comparison.  It  represents 

-  :  ic  1  oi!  :  a  C  :  ■_  a  i-  c  >  f  .  ■.  m  1 1  fill  ;  n ■ . 
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t-  3  ;  1  as  3 :  nciticn  er  rcrs  rrsin  the  -following  naive  cl assi f i  c  at .  on 
'lie:  assign  =11  firms  to  the  group  (-failing  or  healthy)  with  trie 

highest  frequency  in  the  sample.  (This  generally  meant  classifying 
=  11  f  i  is  as  healthy  because  data  limitations  were  such  that 
healthy  firms  outnumbered  failing  firms  in  the  samples  usee  to 
develop  the  cutoffs). 

The  final  item  in  the  table  is  a  rough  measure  of  the 
efficiency  (EFF)  of  using  the  cutoff  on  a  variable  to  classify 
firms  when  compared  to  using  the  naive  approach.  It  is  calculates 
as  the  error  rate  from  the  naive  approach  minus  the  error  rats  from 
the  cu'.cf t"  approach  divided  by  the  error  rate  from  the  naive 
approach,  and  thus  measures  the  percentage  of  firms  that  wr-re 
ni scl assi f i ed  by  the  naive  approach  that  were  correctly  classified 
by  the  cutoff  approach.  EFF  equals  zero  when  the  naive  and  cutoff 
approach  have  the  same  overall  error  rate.  Higher  positive  values 
cf  Err  indicate  increasing  superiority  of  the  cutoff  approach  c  -  or 
the  nai  /e  rule,  with  a  value  of  one  indicating  no  errors  in 
c  I  -  ssi  i  i  cat  i  on .  Negati  v  e  values  indicate  that  the  cuto-'f  apt  *c  a..;-, 
was  less  successful  than  the  naive  rule. 

C 1 assi f i cat i on  results,  however,  t/pically  overstate  the  value 
of  an  approach  in  discriminating  between  two  groups  since  the 
1  -  s  :  i  .  i  c:>  1 ;  or.  rule  c  at  of  f  -nine)  is  aop  1  led  to  fh  *  cm  fro  •-.•  1 
which  it  is  developed.  Validation  is  required.  Ideally  valid’ tv 
shiuld  be  assessed  on  a  samp!  e  unrelated  to  that  used  to  dev  or. 
'.I  cl  ;  _  i  f  l  l  .  t :  in  r  i  It.,  t  hoi  J  out  u.ii.ple.  Up  rat.  ;n  til  .  :: : .  i  •:  ...  *.  . 
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from  each  subs  amp  i  e  to  classify  the  -firms  in  the  other  suLse.  a.i. 
Findings  -from  using  this  approach  are  unbiased.  They  are  contaired 
i  .  the  second  set  of  results  under  the  "verification"  cal  .n-  . 

Another  approach  tc  validation  is  to  determine  validity  acres a 
tine.  The  remaining  column  in  the  tables,  labeled  "predict. o 
shows  the  results  of  applying  the  cutoffs  developed  in  one  year 
prior  to  bankruptcy  to  the  measures  available  for  sample  firms  in 


another  year. 


Several  broad  conclusions  can  be  drawn  from  the  tables, 
a.  The  frequency  of  type  1  errors  is  consistentl,  greater  o.n.-r 
the  frequency  cf  t\  pe  2  errors.  This  is  unfortunate  since  tl  .» 
costs  associated  with  type  1  errors  are  likely  to  be  greater  tr  in 
these  associated  with  type  2  errors.  But  given  the  approach  used, 
such  results  are  likely  to  occur  ;  f ,  as  in  reality,  the  f s  :r:\ 
j  ■'  healthy  f.rms  n  a  sample  is  greater  than  toe  fr.-q-  -n 
f iilir  ,  firms. 

3.  E”F  values  are  generally  posirive,  indicating 
univariate  approach  does  have  some  ability  to  identify  -  *•  ip 
membership.  However,  the  superiority'  of  using  cutoff  /aluc-j  u 
compared  to  the  naive  approach  is  frequently  margina'  *  a-  --i.- 


c.  Regardl  .S3  Df  which  year  the  cutoffs  arc  de-.el  Jrtd  ■ 
.  terrlrr.ry  f  :r  <?rr  q-  5  to  be  smal  1  or  in  year  1  -hi.  ,  • 

1  ir  r  ,  1  1  :  ,  1-  the  n;t-  « 

.  1  .  ■  ,  ‘if'1-,  1  .1  .  e  t  ’  -a  f  f  :  . 


n  i  ♦ 


•M 


1 


Si 


a 


3 


civ .  dor.  ■.  j-; 


/  :cJrcJich3i. 


d.  u:ie  would  lii.e  na.e  a  Treasure  cr  laaajurasi  t-  at 


valid  in  that  it  performs  well  on  the  verification  tests  and  b>  is 


■consistent,  ir.  that  it  perforns  well  in  more  than  one  year  or  *  or  t 


,ani  ruptcy,  j  .  e.  ,  performs  well  in  the  prediction  tests.  Overall, 


xaasura  ME  performs  best.  Average  error  rates  for  ME  ter  J 


ow  and  efficiency  rates  relatively  high.  The  ability  of  a  cutoff 


based  on  ME  to  outperform  the  naive  approach  tends  to  be  the  most 


consistent  across  the  verification  ard  prediction  test: 


the  years.  Regardless  of  the  year  <  1  or  2)  in  which  the  cut  ..  *• 


_.lus  is  determined,  use  of  ME  allows  for  a  d  i  scr  1  m  nat  1  cn  oi 


:  r.  the  two  years  prior  to  dsni  rcptcy  which  is  markedly  better  t 


:-.ive  rule.  Efficiency  indicators  suggest  that  adoct  3T.---9'. 


firms  mi  tel assi f i ed  by  the  naive  rule  can  be  correctly  classifier 


luto+f  based  on  ME. 
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iredictioo  models  has  been  multiple  discriminant  analysis.  c.  ?-• 
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scenes  ^  -  a  totaled  for  variables  that  were  to  be  in:,  c-d 


giver  ir.de:.  four  different  indexes  were  examinee  as  follows 


included  scores  from  the  variables  indicated) 
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4.  A1 1  Variables  (ALL):  all  eleven  measures 


Fi'.i.s  were  rani:  ordered  on  the  total  score  provided  bv  the 
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b.  Loo'-  mg  at  che  »e.'i  f  lcstian  and  prediction  cokiiitr 
PF  TPND  :n"e:  cut -per  f  orns  the  PFCHG  index  when  applied  to  ■•.  e 

data  wu  1  ;  oh-  ""u!  J  ir-de..  ou  t  -pe  ■  t  cr.r.s  the  PF.TRhC  :  -je 
appliec  to  /ear  two  data.  This  holds  regardless  c-f  whet*" 
•  -ode  e-  are  oe.-elsted  on  -.ear  ore  or  /ear  z.-ic  data.  *r  d  a.-, 
u-.je  :n  the  urn.  aviate  teat... 
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5.  Conclusions 
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multiple  measures  rot  lecting  the  properties  of  ana  1  y  v:  a  ?  *r -;i  cos 
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